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signaling pathways mediated by Bmp, Fgf, and Shh in
palatogenesis. Wnt signaling pathway plays critical role in the
formation and patterning of many vertebrate organs, but its role
in the palate development remains unknown. In human,
mutations in a locus containing WNT5A have been linked to
nonsyndromic cleft lip and palate. We showed that a gradient
expression of Wnt5a exists in the developing palatal mesench-
yme along the A–P axis. Wnt5a deficient mice exhibit complete
cleft secondary palate, accompanied by a down-regulation of
Bmp4 and Shh expression in the anterior palatal mesenchyme
while an ectopic Bmp4 and Shh expression in the posterior
palatal mesenchyme. Moreover, the Wnt/β-catenin canonical
pathway, as indicated by the TOPGAL transgene expression, is
repressed in the anterior palatal epithelium but is ectopically
activated in the posterior palatal epithelium of the Wnt5a
mutants. In contrast, Sox9, a transcription factor that antag-
onizes b-catenin activity, is down-regulated in the posterior
palatal mesenchyme of Wnt5a mutants. In summary, we have
demonstrated that Wnt5a plays a crucial role in mammalian
palate development by regulating the expression of Bmp4, Shh,
and Sox9 and by modulating Wnt/b-catenin canonical pathway
in the palatal epithelium. These results establish a network
involving multiple signaling pathways to regulate palatogenesis
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Many factors contribute to the overall efficiency of transgenic
mouse production. They include the superovulation response of
egg donor females, the yield of fertilized embryos, and the
quality of DNA to be injected, the egg viability from
microinjection, and the rate of implanted embryos developing
to term. Besides those, a difference in terms of transgenic mouse
production efficiency exists between the embryo donors from a
hybrid strain and an inbred strain. Here, we evaluated and
compared the difference in transgenic mouse production using
hybrid strain B6C3F1 and inbred strain C57BL/6. From 32
injection sessions, 3066 embryos from B6C3F1 were implanted,
1100 pups born (35.9%), 168 pups transgenic (15.3%). From 13
injection sessions, 736 embryos from C57BL/6 were implanted,
181 pups born (24.6%), 44 pups transgenic (24.3%). Our data
have shown that hybrid strain B6C3F1 has higher rate of live
born than inbred strain C57BL/6. Hybrid strain B6C3F1 also has
higher efficiency in terms of transgenic mouse production than
inbred strain C57BL/6.
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